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Description 

Background 

[0001] The invention pertains to a coated cutting in- 
sert wherein the flank face has improved wear resist- 
ance and the rake face has improved impact resistance. 
[0002] The article entitled The Microstructure Fea- 
tures and Cutting Performance of the High Edge 
Strength Kennametal Grade KC850" by Nemeth et al., 
( Proc. Tenth Plansee Seminar, Metalwerke Plansee A. 
G., Reutte, Tyrol, Austria, (1981), pp. 613-627, mentions 
that, "... by combining a high impact resistant rake face 
with a deformation resistant flank face of a coated insert, 
we can substantially increase edge strength without sig- 
nificantly altering wear resistance." This article de- 
scribes the use of a cutting insert which has a substrate 
with binder enrichment on the rake surface and the bulk 
microstructure (or composition) on the flank surface. 
[0003] U. S. Patent No. 4,610,931, to Nemeth et al., 
(U. S. Reissue Patent No. 34,180) describes a coated 
cutting insert wherein the substrate has binder enrich- 
ment on the rake face and the bulk substrate composi- 
tion on the flank face of the substrate. None of the 
above-mentioned documents presents a coated cutting 
insert with a substrate wherein the substrate has a flank 
face with improved wear resistance due to a flank sur- 
face region with a higher hard phase (e.g. , solid solution 
carbide and/or carbonitride) content and a rake surface 
region with a microstructure (or composition) different 
from that of the flank surface region and which provides 
improved impact resistance. 

[0004] WO 90/08613 discloses a cutting insert con- 
sisting of a cemented carbide body the surfaces of which 
are coated only partly with a coating of carbides, ni- 
trides, carbonitrides and/or alumina. The coating is ap- 
plied by a plasma-CVD technique to only the cutting 
edges with the rest of the surface of the cutting insert 
remaining un coated. 

Summary 

[0005] In one form thereof, the invention is a cutting 
insert that comprises a flank face and a rake face with 
a cutting edge at a junction thereof. The cutting insert 
has a substrate which comprises a bulk region that in- 
cludes a metallic binder, and one or more of a first metal 
carbide, a first metal carbonitride, a second metal car- 
bide, and a second metal carbonitride, either alone or 
in solid solution or in mixtures. The first metal and the 
second metal, which is different from the first metal, are 
each selected from the group consisting of the Group 
IVB (titanium, zirconium, and hafnium), Group VB (va- 
nadium, niobium, and tantalum), and Group VIB (chro- 
mium, molybdenum, and tungsten) transition metals. 
[0006] The substrate includes a flank surface region 
near the flank face of the substrate, and a rake surface 
region near the rake face of the substrate. The flank sur- 



face region includes a hard constituent comprising one 
or more of a solid solution of metal carbides and carbon- 
itrides of the first metal and the second metal. The con- 
tent of the hard constituent in the flank surface region is 
5 greater than the content of the hard constituent in the 
bulk region. The content of the hard constituent in the 
rake surface region is less than the content of the hard 
constituent in the flank surface region. 

10 Brief Description of the Drawings 

[0007] The following is a brief description of the draw- 
ings which form a part of this patent application: 

15 FIG. 1 is an isometric view of a specific embodiment 

of a cutting insert of the invention; 

FIG. 2 is a cross-sectional view of the cutting insert 

of FIG. 1 taken along section line 2-2; 

FIG. 3 is a cross -sectional view of a second specific 
20 embodiment of the cutting insert of the invention; 

and 

FIG. 4 is a cross-sectional view of a stack of cutting 
insert substrates. 

25 Detailed Description 

[0008] Referring to the drawings, FIGS. 1 and 2 illus- 
trate a first specific embodiment of a cutting insert of the 
invention, generally designated as 10. Cutting insert 10 

30 is an indexable cutting insert which has a rake face 12, 
a flank face 14, and a cutting edge 16 which is at the 
juncture of the rake face 12 and the flank face 14. Cut- 
ting insert 1 0 further has a substrate 1 8 which preferably 
presents two rake faces 20 and 24, and a flank face 22 

35 (which extends around the periphery of the cutting insert 
10). Cutting insert 10 also has a coating 26 on the rake 
faces 20 and 24, and the flank face 22 of the substrate 
18. 

[0009] Referring to the substrate 18 of cutting insert 

40 10, the substrate 1 8 has a bulk region 30 which is in the 
interior of the substrate 1 8. In the case of cutting insert 
10, the bulk region 30 extends between the rake faces 
20 and 24 of the substrate 18. The composition of the 
bulk region 30 is that of the basic bulk composition of 

45 the substrate 1 8. 

[0010] The substrate further has a flank surface re- 
gion 32 which extends inwardly from the flank surface 
22 toward the interior of the substrate 1 8. As will become 
apparent from the discussion set forth below, the flank 

so surface region 32 has a microstructure (and composi- 
tion) that is different from that of the bulk region 30. Very 
briefly, the flank surface region 32 has a solid solution 
carbide content that is higherthan the solid solution car- 
bide content of the bulk region 30. FIG. 2 depicts the 

55 thickness of the flank surface region 32 in an exagger- 
ated fashion for illustrative purposes. The typical thick- 
ness of this region is between about 10 micrometers 
(jim) and 20 pjn. 
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[001 1 ] I n a preferred embodiment for a cemented car- 
bide, the bulk composition of the substrate is a tungsten 
carbide based cemented carbide containing at least 70 
weight percent tungsten carbide, and more preferably, 
at least 80 weight percent tungsten carbide. The binder 
is preferably cobalt or a cobalt alloy and, preferably, has 
a bulk concentration of between about 2 and about 12 
weight percent. The more preferable bulk cobalt content 
is between about 5 and about 8 weight percent. Even 
more preferably, the bulk cobalt content is between 
about 5.5 and about 7 weight percent. 
[0012] The bulk composition of the substrate also 
preferably contains (although it is not a necessity) solid 
solution carbide forming elements such as titanium, haf- 
nium, zirconium, niobium, tantalum, chromium, and va- 
nadium with these elements being preferably selected 
from titanium, niobium and tantalum, either alone or in 
combination with each other. These elements preferably 
may be added to the initial powder mixture as an ele- 
ment, alloy, carbide, nitride orcarbonitride. 
[0013] When these elements are present, it is prefer- 
able that the concentration of these elements (when 
present) is within the following ranges: the sum of the 
tantalum and niobium content is up to about 12 weight 
percent, and the titanium content is up to 6 weight per- 
cent. The more preferable concentration of these ele- 
ments (when present) is that the sum of the tantalum 
content and the niobium content is between about 3 and 
about 7 weight percent and the titanium content is be- 
tween about 0.5 and about 6 weight percent. The most 
preferable concentration of these elements (when 
present) is that the sum of the tantalum content and the 
niobium content is between about 4 and about 6.5 
weight percent, and the titanium content is between 
about 1 .5 and about 4.0 weight percent. For each one 
of the above-mentioned ranges for the sum of the tan- 
talum and niobium contents, the maximum amount of 
the niobium content is preferably equal to about thirty 
percent of the sum of the tantalum and niobium con- 
tents. 

[0014] In regard to the solid solution carbide forming 
elements in the bulk region of the substrate, it should be 
appreciated that these elements form, at least to some 
extent (and preferably for the most part), solid solution 
carbides and/or solid solution carbonitrides with the 
tungsten carbide in the substrate. However, these ele- 
ments may be present as simple carbides, carbonitrides 
and nitrides and/or in combination with solid solution 
carbides. 

[001 5] Specific compositions of the bulk region for ce- 
mented carbide cutting inserts may include, but are not 
limited to, the compositions set forth below. These com- 
positions produce a sintered substrate which has sur- 
face binder enrichment. 

[001 6] Composition No. 1 comprises about 5.8 weight 
percent cobalt, about 5.2 weight percent tantalum, no 
greater than about 0.4 weight percent niobium, about 
2.0 weight percent titanium, and the balance tungsten 



and carbon. For Composition No. 1, the average grain 
size of the tungsten carbide is between about 1 and 
about 8 micrometers (fim), the specific gravity is be- 
tween about 13.95 and about 14.25 grams per cubic 

5 centimeter (g/cm 3 ), the Rockwell A hardness is between 
about 91.3 and about 91.9, the magnetic saturation is 
100 percent, and the coercive force is between about 
1 35 and about 1 85 oersteds. The description of the bind- 
er enrichment for Composition No. 1 is set forth in the 

w above-mentioned Nemeth et al. article ("The Microstruc- 
ture Features and Cutting Performance of the High 
Edge Strength Kennametal Grade KC850, U by Nemeth 
et al. (Proc. Tenth Plansee Seminar, Metalwerke Plan- 
see A.G., Reutte, Tyrol, Austria, (1981), pp. 613-627). 

15 [0017] Composition No. 2 comprises about 6.0 weight 
percent cobalt, about 4.6 weight percent tantalum, 
about 1 .0 weight percent niobium, about 3.5 weight per- 
cent titanium, and the balance tungsten and carbon. For 
Composition No. 2, the average grain size of the tung- 

20 sten carbide is between about 1 and about 6 p.m, the 
specific gravity is between about 1 3.30 and about 1 3.60 
g/cm 3 , the Rockwell A hardness is between about 91 .8 
and about 92.4, the magnetic saturation is between 
about 88 percent and about 1 00 percent, and the coer- 

25 cive force is between about 1 55 and about 205 oersteds. 
[0018] Composition No. 3 comprises about 6.3 weight 
percent cobalt, about 3.5 weight percent tantalum, 
about 1 .5 weight percent niobium, about 2.0 weight per- 
cent titanium, and the balance tungsten and carbon. For 

30 Composition No. 3, the average grain size of the tung- 
sten carbide is between about 1 and about 7 u,m, the 
specific gravity is between about 1 3.80 and about 14.10 
g/cm 3 , the Rockwell A hardness is between about 90.7 
and about 91.3, the magnetic saturation is between 

35 about 88 and 1 00 percent, and the coercive force is be- 
tween about 125 and about 155 oersteds. 
[0019] The description of the binder enrichment for 
Compositions Nos. 2 and 3 is set forth in U. S. Reissue 
Patent No. 34,180 (U. S. Patent No. 4,610,931) to 

40 Nemeth et al. 

[0020] The flank surface region 32 presents a micro- 
structure which has a higher content of solid solution 
carbides than does the bulk region 30. For example, the 
bulk region may comprise tungsten carbide, cobalt, and 

45 a solid solution carbide of tungsten, titanium, niobium 
and tantalum while the flank surface region may com- 
prise tungsten carbide and cobalt along with a higher 
concentration of a solid solution carbide or carbonitride 
of tungsten and titanium. 

50 [0021] A preferable range of solid solution carbide en- 
richment for the flank surface region is between about 
200 percent and about 400 percent of the solid solution 
carbide content of the bulk substrate. A more preferable 
range of solid solution carbide enrichment is between 

55 about 300 percent and about 400 percent of the bulk 
solid solution carbide content. The most preferable 
range of solid solution carbide enrichment is between 
about 350 percent and about 400 percent of the bulk 
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solid solution carbide content. 

[0022] A sintered substrate of Composition No. 3 had 
the following two coating schemes deposited as the lay- 
er 88 on the as-ground flank surface. Coating Scheme 
No. 1 comprised a 3 micrometer (u,m) thick PVD TIN/ 
TiCN/TiN coating. Coating Scheme No. 2 comprised a 
CVD coating consisting of a 1 ujti thick inner layer of 
TiCN and a 7 jxm thick outer layer of TiN. 
[0023] In the case of a cermet cutting insert, the sub- 
strate is a titanium carbonitride-based composition. The 
bulk composition of the cermet comprises between 
about 1 to about 14 weight percent cobalt, between 
about 3 to about 11 weight percent nickel, between 
about 5 to about 11 weight percent molybdenum, be- 
tween about 13 to about 23 weight percent tungsten, up 
to about 10 weight percent tantalum, and the balance 
being titanium, carbon, and nitrogen. Specific composi- 
tions for the bulk region of the cermet substrate may In- 
clude, but are not limited to, the following compositions: 

Composition No. 4 comprises about 5.1 weight per- 
cent cobalt, about 4.2 weight percent nickel, about 
10.2 weight percent molybdenum, about 21 weight 
percent tungsten, and the balance titanium, nitro- 
gen, and carbon. 

Composition No. 5 comprises about 1 .8 weight per- 
cent cobalt, about 8.5 weight percent tantalum, 
about 9.8 weight percent nickel, about 10 weight 
percent molybdenum, about 15 weight percent 
tungsten, and the balance titanium, nitrogen, and 
carbon. 

Composition No. 6 comprises about 1 2 weight per- 
cent cobalt, about 8 weight percent tantalum, about 
6.5 weight percent molybdenum, about 4.3 weight 
percent nitrogen, about 17.5 weight percent tung- 
sten, about 6 weight percent nickel, and the balance 
titanium and carbon. 

[0024] The coating 26 may vary in thickness, but a 
preferable range is between 3 micrometers (u,m) and 12 
|im. The coating may be applied by any one of a variety 
of suitable techniques; however, the typical (and most 
preferable) techniques comprise chemical vapor depo- 
sition (CVD) and physical vapor deposition (PVD). The 
coating material may be any hard material such as, for 
example, cubic boron nitride (cBN), diamond, diamond 
like coating, titanium carbide, titanium nitride, titanium 
carbonitride, alumina, and titanium aluminum nitride. 
[0025] Referring to FIG. 3, there is illustrated a cross- 
sectional view of a second specific embodiment of a cut- 
ting insert of the invention, generally designated as 50. 
Cutting insert 50 includes two rake face 52 and 53, and 
a flank face 54. The rake faces 52, 53 and the flank face 
54 intersect to form a cutting edges 56, 57. The cutting 
edges may be in a sharp, honed (e.g., .0005 to .003 inch 
radius hone), chamfered, or chamfered and honed con- 
dition. The cutting insert 50 further includes a substrate 
58 and a coating 60. 



[0026] The substrate 58 presents two rake faces 62 
and 64 and a flank face 66 which extends about the pe- 
riphery of the substrate 58. The substrate 58 includes a 
bulk region 68 which presents a composition and micro- 
5 structure that is of the basic bulk composition. These 
bulk compositions of cemented carbides and cermets 
are similar to those for the first specific embodiment of 
the cutting insert 10. 

[0027] The substrate 58 further includes a first rake 
10 surface region 70 which begins at (or near) and extends 
inwardly from the rake face 62 of the substrate 58. The 
substrate 58 also includes a second rake surface region 
72 which begins at (or near) and extends inwardly from 
the bottom rake face 64 of the substrate 58. The first 
is rake surface region 70 and the second rake surface re- 
gion 72 present a microstructure and composition that 
is enriched in the binder so that the binder content is 
higher in these regions (70, 72) than in the bulk region 
68. 

20 [0028] In regard to the extent of binder enrichment in 
the first and second rake surface regions, a preferable 
range of binder enrichment is between about 125 and 
about 300 percent of the bulk binder content. A more 
preferable range is between 150 and about 300 percent 

25 of the bulk binder content. The most preferable range Is 
between about 150 and about 250 percent of the bulk 
bindercontent. FIG. 3 depicts the thicknesses of the first 
rake surface region 70 and the second rake surface re- 
gion 72 in an exaggerated fashion for illustrative purpos- 

30 es. The typical thickness of these regions is described 
in the Nemeth et al. article and U. S. Reissue Patent No. 
34,180 (U. S. Patent No. 4,610,931), to Nemeth et al. 
[0029] The substrate 58 further has a flank surface re- 
gion 76 which begins at (or near) and extends inwardly 

35 from the flank face 66 of the substrate 58. The micro - 
structure (and composition) of the flank surface region 
76 is different from that of the bulk region 68 in that the 
flank surface region 76 has a solid solution carbide con- 
tent that is higher than the solid solution carbide content 

40 of the bulk region 68. 

[0030] The preferable ranges for the extent of the sol- 
id solution carbide enrichment are the same as those 
set forth above on the description of the flank surface 
region 32 of cutting insert 10. These ranges will not be 

45 repeated herein, but are applicable to cutting Insert 50. 
FIG. 3 depicts the thickness of the flank surface region 
76 in an exaggerated fashion for illustrative purposes. 
The typical thickness of this region is between about 10 
nm and 20 nm. 

so [0031 ] The cutting insert further includes a final coat- 
ing 79 which is deposited on the surface of the substrate. 
The coating 79 is adjacent to the first surface rake region 
70, the second surface rake region 72, and the flank sur- 
face region 76. The coating 79 may comprise one or 

55 more layers of various compounds. The coating 79 may 
also be deposited by chemical vapor deposition (CVD), 
physical vapor deposition (PVD) or both CVD and PVD. 
[0032] The processes for producing the cutting inserts 
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(10, 50) are set forth below. 

[0033] The first step in the basic process is to blend 
the powder components so as to provide a powder 
blend. It is typical that the blending will occur in a ball 
mill containing solvent, fugitive binder (or lubricant) and 
the powder charge ingredients. One example of the 
blending step is described in U. S. Patent No. 5,250,367, 
to Santhanam et al., for a Binder Enriched CVD and 
PVD Coated Cutting Insert, which is hereby incorporat- 
ed by reference herein. 

[0034] Once the powder components have been suf- 
ficiently blended and the charge dried, the powder blend 
will be pressed into the basic shape of the cutting insert 
so as to form a green compact. This green compact ex- 
hibits partial density, but not full density. 
[0035] The next step is to sinter the green compact at 
a temperature above the liquidus of the metallic binder 
for a preselected time and at a preselected pressure. 
An exemplary temperature is 2650°F (1456°C), and an 
exemplary time is 45 minutes and an exemplary pres- 
sure is 5 torr argon. The green compact may be sintered 
to full density. 

[0036] For certain compositions (e.g., Compositions 
Nos. 1 , 2 and 3), the sintering step will result in the as- 
sintered substrate presenting a zone of binder enrich- 
ment beginning at or near the peripheral surface of the 
substrate and extending inwardly therefrom a certain 
distance, i.e., a binder enriched zone. The binder en- 
riched zone exhibits a binder content which is greater 
than the binder content of the bulk substrate. 
[0037] The next step is to grind the flank surface so 
as to remove the binder enriched zone which occurs 
during the sintering. It is optional to also grind the rake 
faces so as to remove the binder enriched zones. Thus, 
depending upon the specific application for the cutting 
insert, after the grinding step the cutting insert substrate 
may either present an as-ground flank surface and as- 
ground rake surfaces (which have the binder enriched 
zone ground off) or an as-ground flank surface (without 
binder enrichment) and as-sintered rake surfaces 
(which still present a binder enriched zone). 
[0038] Then the next step is to take a plurality of the 
as-ground sintered substrates 80 and stack them on top 
of each other. FIG. 4 illustrates a plurality of the cutting 
insert substrates (where the flank surfaces as well as 
the rake surfaces have been ground) stacked on top of 
each other. These substrates 80 are stacked such that, 
except for the top substrate and the bottom substrate, 
the rake face 82 is contiguous to the rake surface 84 of 
the adjacent substrate 80. FIG. 4 makes it readily ap- 
parent that the top rake face 82 of the top substrate 80 
and the bottom rake surface 84 of the bottom substrate 
are exposed. The flank face 86 of each substrate 80 is 
exposed. 

[0039] The next step comprises depositing via CVD a 
layer 88 of a compound on the flank faces 86 of the sin- 
tered as-ground substrates 80. The compound for layer 
88 is selected so as to form upon activation solid solu- 



tions with the components of the substrate. When the 
substrate is a cemented carbide, the typical compounds 
for layer 88 include metal compounds (more preferably, 
carbides, nitrides, and carbonitrides) from the Group 
s IVB, Group VB, and Group VIB transition metals such 
as, for example, titanium carbide, titanium nitride and 
titanium carbonitride. 

[0040] The next step Is to separate the sintered cut- 
ting insert substrates 80 and optionally remove material, 

10 i.e., grind and/or hone, from the surface regions of the 
substrates. Although it depends upon the particular ap- 
plication for the cutting insert, the substrate may be 
ground at the rake faces. It is typical to hone the cutting 
edges of the substrate. Grinding the rake faces of the 

15 sintered substrate removes any microstructure (e.g., a 
binder enriched zone, if present, at or near the surface 
of the rake faces) different from that of the bulk region. 
[0041] The next step comprises the activation of the 
compound that comprises layer 88. The activation can 

20 occur through resintering the sintered substrate (with 
the layer 88 thereon) or through the localized application 
of heat or energy to the layer 88. The localized applica- 
tion of heat or energy can be applied through laser tech- 
niques or any other technique that focuses a high ener- 

25 gy beam on (or applies high energy to) a localized area. 
[0042] One result of the activation step is to cause one 
or more components of the substrate to diffuse toward 
the layer 88 so as to participate in the formation of a 
flank surface region. Another result of the activation step 

30 is to cause some or all of the compound which compris- 
es layer 88 to diffuse toward the flank face of the sub- 
strate. This diffusion could be of one or more compo- 
nents, including one or more carbide-forming metals, of 
the compound toward the flank face of the substrate so 

35 as to also participate in the formation of a flank surface 
region. There is typically a two-way diffusion of compo- 
nents between the layer 88 and the substrate during the 
activation step wherein the majority of the diffusion, or 
the dominant diffusion mechanism, comprises the diffu- 

40 sion of the components of the substrate toward the layer 
88. The preferred consequence of the activation step 
and the resultant diffusion mechanism is the disappear- 
ance of the distinct layer 88 and the formation of the 
flank surface region. The flank surface region, which 

4S presents a microstructure and composition that is differ- 
ent from that of the bulk substrate, begins at or near the 
peripheral surface of the flank face and extends a spe- 
cific distance inwardly therefrom. 
[0043] One typical case is where the bulk substrate is 

so a cemented carbide-based composition that contains 
tungsten carbide and cobalt and the compound for layer 
88 comprises titanium carbide, titanium nitride, or titani- 
um carbonitride. During the activation step, the domi- 
nant diffusion mechanism is the diffusion of the tungsten 

55 carbide and cobalt toward the layer 88. In addition to the 
dominant diffusion mechanism, the titanium from the 
layer 88 diffuses toward the flank face. The diffusion in 
both directions, i.e., a two-way diffusion, forms the flank 
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surface region (region 32 for insert 1 0 and region 76 for 
insert 50) in which there is a solid solution metal carbide 
of tungsten and titanium along with tungsten carbide 
and cobalt. The content of the (W, Ti)C in the flank sur- 
face region is higher than in the bulk region of the sub- 
strate. Upon completion of the activation step and the 
resultant diffusion, the distinct layer 88 of titanium nitride 
or titanium carbonitride ceases to exist. 
[0044] In those cases in which the bulk region in- 
cludes tungsten carbide, cobalt and other solid solution 
carbides and the compound for layer 88 comprises tita- 
nium carbide, titanium nitride, or titanium carbonitride, 
the components of the substrate (of which tungsten car- 
bide is the dominant component) diffuses toward the 
layer 88. The titanium from layer 88 diffuses toward the 
substrate at the flank face whereby the two- way diffu- 
sion forms the flank surface region. The flank surface 
region has a higher overall content of the solid solution 
carbides, with (W, Ti)C being the dominant solid solution 
carbide, than the bulk region. The distinct layer 88 of 
titaniun carbide, titanium nitride or titanium carbonitride 
ceases to exist as a result of the two-way diffusion 
mechanism. 

[0045] After completion of the activation step the sub- 
strate may (or may not) be ground and the cutting edge 
honed to a preselected dimension. In a case where the 
objective is to produce a cutting insert substrate which 
has either one or both of the rake surfaces with a micro- 
structure and composition different from that of the bulk 
region, one or both of these surfaces is not ground. For 
example, in regard to the cutting insert substrate of FIG. 
3, there are two rake surface regions which exhibits a 
higher binder content than that of the bulk region. To 
maintain these regions of higher binder content, it is typ- 
ical that the rake faces would not be subjected to grind- 
ing. 

[0046] The next optional step comprises the applica- 
tion (or deposition) of the hard coating to selected areas 
of the cutting insert substrate so as to form the coated 
cutting insert. The cutting inserts illustrated in FIGS, 2 
and 3 show that the coating (26, 60) covers the entire 
surface of the cutting insert substrate. However, it 
should be appreciated that, depending upon the specific 
application, only selected areas of the cutting insert sub- 
strate may have a coating therein. The coating may 
comprise one or more layers. 

[0047] As mentioned above, the coating may be ap- 
plied any one of a variety of coating techniques including 
CVD and PVD. Previously mentioned U. S. Patent No. 
5,250,367, to Santhanam et al . , discloses CVD and PVD 
methods to apply a hard coating to the cutting insert sub- 
strate. 

[0048] In the case where the substrate is a cermet, 
the compound that constitutes the layer 88 would com- 
prise compounds that form solid solution carbonitrides 
with the titanium in the titanium carbonitride. A suitable 
compound for layer 88 would comprise one hundred 
weight percent tungsten carbide. 



Claims 

1 . A cutting insert comprising: 

5 a flank face and a rake face, a cutting edge at 

a junction of the rake face and the flank face; 
the cutting insert having a substrate comprising 
a bulk region including a metallic binder, and 
one or more of a first metal carbide, a first metal 

10 carbonitride, a second metal carbide, and a 

second metal carbonitride either alone or in sol- 
id solution or in mixtures; 
the first metal being selected from the group 
consisting of the Group IVB, Group VB, and 

15 Group VIB transition metals, and the second 

metal being different from the first metal and be- 
ing selected from the group consisting of the 
Group IVB, Group VB, and Group VIB transition 
metals; 

20 the substrate including a flank surface region 

near the flank face of the substrate, the sub- 
strate including a rake surface region near the 
rake face of the substrate; 
the flank surface region including a hard con- 

25 stituent comprising one or more of a solid solu- 

tion of metal carbides and carbonitrides of the 
first metal and the second metal wherein at 
least a portion of the hard constituent in the 
flank surface region results from activation of a 

30 layer deposited on the flank surface wherein 

the layer is selected so as to form upon activa- 
tion solid solutions with the components of the 
substrate, the content of the hard constituent in 
the flank surface region being greater than the 

35 content of the hard constituent in the bulk re- 

gion; and 

the content of the hard constituent in the rake 
surface region being less than the content of 
the hard constituent in the flank surface region. 

40 

2. The cutting insert of claim 1 wherein the composi- 
tion of the rake surface region is substantially the 
same as the composition of the bulk region. 

45 3. The cutting insert of claim 1 wherein the metallic 
binder content of the rake surface region is between 
about 125 percent and about 300 percent greater 
than the metallic binder content of the bulk region. 

50 4. The cutting insert of claim 1 wherein the metallic 
binder content of the bulk region is higher than the 
metallic binder content of the flank surface region. 

5. The cutting insert of claim 1 wherein the hard con- 
55 stituent content in the fiank surface region is be- 
tween about 200 percent and about 400 percent 
higher than the hard constituent content in the bulk 
region. 
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6. The cutting insert of claim 1 wherein the first metal 
comprising tungsten; and the second metal com- 
prising titanium, and the bulk region of the substrate 
comprising a major component of tungsten carbide 
and a minor component of solid solution carbides 
of tungsten and one or more of titanium, niobium, 
tantalum, hafnium, zirconium, and vanadium; and 
the metallic binder comprising cobalt. 

7. The cutting insert of claim 6 wherein the bulk region 
of the substrate comprises the sum of tantalum and 
niobium being equal to up to about 12 weight per- 
cent, up to about 6 weight percent titanium, be- 
tween about 3 and about 12 weight percent cobalt, 
and the balance being tungsten and carbon. 

8. The cutting insert of claim 1 wherein the first metal 
comprising titanium and the second metal compris- 
ing tungsten, the bulk region of the substrate com- 
prising tungsten carbide and the metallic binder 
comprising cobalt; and the flank surface region 
comprising cobalt and a solid solution carbide of 
tungsten and titanium. 

9. The cutting insert of claim 1 wherein the first metal 
comprising titanium and the second metal compris- 
ing tungsten, the bulk region of the substrate com- 
prising a major component of titanium carbonitride 
and a minor component of the solid solution car- 
bides of titanium and one or more of tungsten, tan- 
talum, and molybdenum, and the metallic binder 
comprising nickel and cobalt. 

10. The cutting insert of claim 1 further including a coat- 
ing bonded to the substrate, and the coating com- 
prises one or more layers of one or more of the fol- 
lowing components cubic boron nitride, diamond, 
diamond like coating, titanium carbide, titanium ni- 
tride, titanium carbonitride, alumina, and titanium 
aluminum nitride. 

11. The cutting insert of claim 1 wherein the binder com- 
prises one or more selected from the group consist- 
ing of cobalt, cobalt alloys, nickel, nickel alloys, iron, 
iron alloys, and combinations thereof. 

12. A process for producing a cutting insert comprising 
the steps of: 

sintering a powder mixture to form a sintered 
substrate with a rake face and a flank face, 
wherein the sintered substrate includes a me- 
tallic binder and a first metal carbide with the 
first metal selected from the group consisting 
of the Group IVB, Group VB, and Group VIB 
transition metals; 

depositing a layer on the flank face wherein the 
layer contains one or more of a second metal 



carbide, a second metal carbonitride, and a 
second metal nitride, wherein the second metal 
is different from the first metal and is selected 
from the group consisting of the Group IVB, 

5 Group VB, and Group VIB transition metals; 

activating the layer wherein at least one com- 
ponent of the substrate diffuses toward the lay- 
er and at least one component of the enrich- 
ment compound diffuses toward the substrate 

10 at the flank face so as to form a flank surface 

region near the flank face, the flank surface re- 
gion having a solid solution metal carbide of the 
first metal and the second metal wherein the 
content of the solid solution metal carbide in the 

15 flank surface region is greater than the content 

of the solid solution metal carbide in the bulk 
region. 

13. The method of claim 12 further including the step of 
20 coating the substrate with a coating. 

14. The method of claim 13 further including, prior to 
the coating step, the step of forming a rake surface 
region in the sintered substrate near the rake face 

25 wherein the metallic binder content in the rake sur- 
face region is greater than the metallic binder con- 
tent in the bulk region. 

15. The method of claim 12 further including, after the 
30 sintering step, the step of removing material from 

selected areas of the flank face of the substrate. 

16. The method of claim 12 wherein the activating step 
includes impinging a high energy beam on the flank 

35 face having the layer therein. 

17. The method of claim 12 wherein the activating step 
includes sintering the substrate. 

40 1 8. The method of claim 1 2 wherein after completion of 
the activation step the layer no longer exists as a 
discrete layer. 

19. The method of claim 12 further Including, after the 
45 sintering step and before the depositing step, the 

step of stacking a plurality of the as-sintered sub- 
strates on top of each other. 

20. A coated cutting insert comprising: 

50 

a flank face and a rake face, a cutting edge at 
a junction of the rake face and the flank face; 
the cutting insert having a substrate comprising 
a bulk region including a metallic binder com- 
55 prising one or more of cobalt and a cobalt alloy, 

and the substrate further comprising tungsten 
carbide, tantalum carbide, and titanium carbide 
either alone or in solid solution or in mixtures; 
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the substrate including a flank surface region 
near the flank face of the substrate, the sub- 
strate including a rake surface region near the 
rake face of the substrate; 

the flank surface region including a hard con- 5 
stituent comprising a solid solution carbide of 
two or more of tungsten, titanium and tantalum, 
the content of the hard constituent in the ffank 
surface region being greater than the content 
of the hard constituent the bulk region; 10 
the content of the hard constituent in the rake 
surface region being less than the content of 
the hard constituent in the flank surface region; 
the content of the metallic binder in the rake 
surface region being greater than the content '5 
of the metallic binder in the bulk region and the 
flank surface region; and 
a coating adhered to the surface of the sub- 
strate. 



Freiflachenbereich. 

2. Schneideinsatz nach Anspruch 1 , bei dem die Zu- 
sammensetzung des Spanflachenbereichs im we- 
sentlich gleich der Zusammensetzung des Kembe- 
reichs ist. 

3. Schneideinsatz nach Anspruch 1 , bei dem der Bin- 
demetallgehalt des Spanflachenbereichs etwa 125 
% bis etwa 300 % groBer ist als der Bindemetallge- 
halt des Kernbereichs. 

4. Schneideinsatz nach Anspruch 1 , bei dem der Bin- 
demetallgehalt des Kernbereichs grower ist als der 
Bindemetallgehalt des Freiflachenbereichs. 

5. Schneideinsatz nach Anspruch 1 , bei dem der Hart- 
stoffgehalt im Freiflachenbereich etwa 200 % bis et- 
wa 400 % groBer ist als der Hartstoffgehalt im Kern- 
bereich. 



Patentanspriiche 

1. Schneideinsatz mit einer Freiflache und einer 
Spanflache sowie einer Schneidkante am Zusam- 
mentreffen der Spanflache und der Freiflache, bei 
dem 

der Schneideinsatz ein Substrat aufweist, 
welches einen Kernbereich umfaBt, der ein Binde- 
metall sowie mindestens einen Vertreter aus der 
aus einem ersten Metal Icarb id, einem ersten Me- 
tallcarbonitrid, einem zweiten Metallcarbid und ei- 
nem zweiten Metallcarbonitrid bestehenden Grup- 
pe enthalt, und zwar jeweils allein oder in fester L6- 
sung oder in Form von Gemischen; 

das erste Metall ausgewahlt ist aus der aus 
den Ubergangsmetallen der Gruppen IVB, VB und 
VIB des Periodensystems bestehenden Gruppe 
und das zweite Metall, das vom ersten Metall ver- 
schieden ist, ausgewahlt ist aus der aus den Uber- 
gangsmetallen der Gruppen IVB, VB und VIB des 
Periodensystems bestehenden Gruppe; 

das Substrat einen Freiflachenbereich nahe 
seiner Freiflache sowie einen Spanflachenbereich 
nahe seiner Spanflache aufweist; 

der Freiflachenbereich einen Hartstoff ent- 
halt, der mindestens eine feste Losung von Metall- 
carbiden und -carbonitriden des ersten und zweiten 
Metalls umfaBt, wobei mindestens einTeil des Hart- 
stoffs im Freiflachenbereich das Ergebnis der Akti- 
vierung einer auf der Freiflache abgeschiedenen 
Schicht ist und die Schicht derart ausgewahlt ist, 
daB sie nach Aktivierung feste Losungen mit den 
Bestandteilen des Substrats bildet, wobei der Hart- 
stoffgehalt im Freiflachenbereich groBer ist als der 
Hartstoffgehalt im Kernbereich; 

und wobei der Hartstoffgehalt im Spanfla- 
chenbereich kleiner ist als der Hartstoffgehalt im 



6. Schneideinsatz nach Anspruch 1 , bei dem das erste 
Metall Wolfram umfaBt und das zweite Metall Titan 
umfaBt und bei dem der Kernbereich des Substrats 

25 einen Hauptbestandteil aus Wolframcarbid und ei- 
nen Nebenbestandteil aus in fester Losung vorlie- 
genden Carbiden aus Wolfram und mindestens ei- 
nem der Metalle Titan, Niob, Tantal, Hafnium, Zir- 
konium und Vanadium umfaBt, und wobei das Bin- 
30 demetall Kobalt umfaBt. 

7. Schneideinsatz nach Anspruch 6, bei dem der 
Kernbereich des Substrats Tantal und Niob zusam- 
men in einer Menge von bis zu etwa 1 2 Gew.-%, bis 

35 zu etwa 6 Gew.-% Titan, zwischen etwa 3 und etwa 
12 Gew.-% Kobalt umfaBt, wobei der Rest Wolfram 
und Kohlenstoff ist. 

8. Schneideinsatz nach Anspruch 1 , bei dem das erste 
40 Metall Titan umfaBt und das zweite Metall Wolfram 

umfaBt, wobei der Kernbereich des Substrats Wolf- 
ramcarbid umfaBt und das Bindemetall Kobalt um- 
faBt, und wobei der Freiflachenbereich Kobalt und 
ein in fester Losung vorliegendes Carbid von Wolf- 
45 ram und Trtan umfaBt. 

9. Schneideinsatz nach Anspruch 1 , bei dem das erste 
Metall Titan und das zweite Metall Wolfram umfaBt, 
der Kernbereich des Substrats einen Hauptbe- 

50 standteil aus Titancarbonitrid und einen Nebenbe- 
standteil aus in fester Losung vorliegenden Carbi- 
den von Titan und mindestens einem der Metalle 
Wolfram, Tantal und Molybdan umfaBt und das Bin- 
demetall Nickel und Kobalt umfaBt. 

55 

10. Schneideinsatz nach Anspruch 1 , derzusatzlich ei- 
nen an das Substrat gebundenen Uberzug auf- 
weist, wobei der Uberzug eine oder mehrere 



25 



30 



8 



15 



EP 0 950 123 B1 



16 



Schichten aus mindestens einer der folgenden Be- 
standtejle umfaBt: kubisches Bornitrid, Diamant, ei- 
ne diamantahnliche Beschichtung, Titancarbid, TV 
tannitrid, Titancarbonitrid, Aluminiumoxid und Ti- 
tan-Aluminium-Nitrid. 

1 1 . Schneideinsatz nach Anspruch 1 , bei dem der Bin- 
der mindestens ein Metall umfaBt, das aus der aus 
Kobalt, Kobaltlegierungen, Nickel, Nickellegierun- 
gen, Eisen, Eisenlegierungen und Kombinationen 
davon bestehenden Gruppe ausgewahlt ist. 

12. Verfahren zur Herstellung eines Schneideinsatzes, 
das folgende Schritte umfaBt: 

Sintern eines Pulvergemischs unter Bildung ei- 
nes gesinterten Substrats mit einer Spanflache 
und einer Freiflache, wobei das gesinterte Sub- 
strat ein Bindemetall und ein erstes Metallcar- 
bid aufweist, wobei das erste Metall aus der aus 
den Obergangsmetallen der Gruppen IVB, VB 
und VIB des Periodensystems bestehenden 
Gruppe ausgewahlt wird; 

Abscheiden einer Schicht auf der Freiflache, 
wobei die Schicht mindestens einen Vertreter 
aus der aus einem zweiten Metallcarbid, einem 
zweiten Metallcarbonitrid und einem zweiten 
Metallnitrid bestehenden Gruppe enthalt, wo- 
bei das zweite Metall vom ersten Metall ver- 
schieden ist und ausgewahlt wird aus der aus 
den Obergangsmetallen der Gruppen IVB, VB 
und VIB des Periodensystems bestehenden 
Gruppe; 

Aktivieren der Schicht, wobei mindestens ein 
Bestandteil des Substrats zur Schicht hin dif- 
fundiert und mindestens ein Bestandteil der An- 
reicherungsverbindung an der Freiflache zum 
Substrat hin diffundiert, so daB ein Freiflachen- 
bereich nahe der Freiflache gebildet wird, wo- 
bei der Freiflachenbereich ein in fester Losung 
vorliegendes Metallcarbid des ersten und des 
zweiten Metalls aufweist und der Gehalt an in 
fester Losung vorliegendem Metallcarbid in 
dem Freiflachenbereich groBer ist als der Ge- 
halt an in fester Losung vorliegendem Metall- 
carbid in dem Kernbereich. 

13. Verfahren nach Anspruch 12, das zusatzlich den 
Schritt der Beschichtung des Substrats mit einem 
Oberzug umfaBt. 

14. Verfahren nach Anspruch 13, das zusatzlich, vor 
dem Beschichtungsschritt, einen Schritt umfaBt, bei 
dem ein Spanflachenbereich im gesinterten Sub- 
strat nahe der Spanflache gebildet wird, wobei der 
Bindemetallgehalt im Spanflachenbereich groBer 



ist als der Bindemetallgehalt im Kernbereich. 

15. Verfahren nach Anspruch 12, das ats zusatzlichen 
Schritt, nach dem Sintern, das Entfernen von Ma- 

5 terial von ausgewahlten Bereichen der Freiflache 
des Substrats umfaBt. 

16. Verfahren nach Anspruch 12, bei dem das Aktivie- 
ren das Auftreffen eines Strahls hoher Energie auf 

10 der die Schicht aufweisenden Freiflache ein- 
schlieBt. 

17. Verfahren nach Anspruch 12, bei dem das Aktivie- 
ren das Sintern des Substrats einschlieBt. 

15 

18. Verfahren nach Anspruch 1 2, bei dem nach der Be- 
endigung des Aktivierungsschrittes die Schicht 
nicht mehr als diskrete Schicht existiert. 

20 19. Verfahren nach Anspruch 12, das als zusatzlichen 
Schritt, nach dem Sintern und vor der Abscheidung, 
das Obereinanderstapeln einer Mehrzahl von ge- 
sinterten Substraten umfaBt. 

25 20. Beschichteter Schneideinsatz mit einer Freiflache 
und einer Spanflache sowie einer Schneidkante am 
Zusammentreffen der Spanflache und der Freifla- 
che, bei dem 

der Schneideinsatz ein Substrat mit einem 

30 Kernbereich aufweist, der ein Bindemetall aus Ko- 
balt und/oder einer Kobaltlegierung enthalt, wobei 
das Substrat ferner Wolframcarbid, Tantalcarbid 
und Titancarbid, jeweils entweder allein oder in fe- 
ster Losung oder in Form von Gemischen umfaBt; 

35 das Substrat einen Freiflachenbereich nahe 

seiner Freiflache und einen Spanflachenbereich 
nahe seiner Spanflache aufweist; 

der Freiflachenbereich einen Hartstoff ent- 
halt, der ein in fester Losung vorliegendes Carbid 

40 von zweien oder mehreren der Metalle Wolfram, Ti- 
tan und Tantal umfaBt, wobei der Hartstoff gehalt im 
Freiflachenbereich groBer ist als der Hartstoff gehalt 
im Kernbereich; 

der Hartstoff gehalt im Spanflachenbereich 

45 kleiner ist als der Hartstoffgehalt im Freiflachenbe- 
reich; 

der Bindemetallgehalt im Spanflachenbe- 
reich groBer ist als der Bindemetallgehalt im Kern- 
bereich und im Freiflachenbereich; 
50 und ein Oberzug an der Substratoberflache 

anhaftet. 



Revendications 

55 

1 . Plaquette coupante comprenant : 

une face de flanc, une face de coupe et une 
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arete coupante a la jonction de ces deux faces, 
la plaquette coupante ayant un substrat com- 
prenant une region de coeur contenant un liant 
metallique et un ou plusleurs d'un carbure de 
premier metal, d'un carbonltrure de premier 
metal, d'un carbure de deuxieme metel et cf un 
carbonltrure de deuxieme metal soit seuls, soit 
en solution solide, soit en melanges, 
le premier metal etant choisi dans le groupe 
constitue des metaux de transition du groupe 
IVB, du groupe VB et du groupe VIB, et le 
deuxieme metal etant different du premier et 
choisi dans le groupe constitue des melaux de 
transition du groupe IVB, du groupe VB et du 
groupe VIB, 

ie substrat comportant une region de surface 
de flanc pres de sa face de flanc et une region 
de surface de coupe pres de sa face de coupe, 
la region de surface de flanc contenant un 
constituant dur comprenant un ou plusieurs 
d'une solution solide de carbures et carbonitru- 
res du premier metal et du deuxieme metal, au 
moins une partie du constituant dur de la region 
de surface de flanc resultant de ('activation 
cTune couche deposed sur la surface de flanc, 
cette couche etant choisie de facon a former 
lors de son activation des solutions solides 
avec les constituants du substrat, la teneur en 
constituant dur de la region de surface de flanc 
etant superieure a la teneur en constituant dur 
de la region du coeur, et 
la teneur en constituant dur de la region de sur- 
face de coupe etant inferieure a la teneur en 
constituant dur de la region de surface de fianc. 

2. Plaquette coupante selon la revendication 1 , dans 
laquelle la composition de la region de surface de 
coupe est sensiblement la meme que la composi- 
tion de la region du coeur. 

3. Plaquette coupante selon la revendication 1 , dans 
laquelle la teneu r en liant metallique de la region de 
surface de coupe est superieure d'environ 1 25 pour 
cent a environ 300 pour cent a la teneur en liant 
metallique de la region du coeur. 

4. Plaquette coupante selon la revendication 1 , dans 
laquelle la teneur en liant metallique de la region du 
coeur est superieure a la teneur en tiant metallique 
de la region de surface de flanc. 

5. Plaquette coupante selon la revendication 1 , dans 
laquelle la teneur en constituant dur de la region de 
surface de flanc est superieure d'environ 200 pour 
cent a environ 400 pour cent a la teneur en consti- 
tuant dur de la region du coeur. 

6. Plaquette coupante selon la revendication 1 , dans 
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laquelle le premier metal est du tungstene et le 
deuxieme metal est du titane, et la region du coeur 
du substrat comprend un constituant majeur de car- 
bure de tungstene et un constituant mineur de car- 
bures en solution solide de tungstene et d'un ou de 
plusieurs du titane, du niobium, du tantale, du 
hafnium, du zirconium et du vanadium, et le liant 
metallique est du cobalt. 

7. Plaquette coupante selon la revendication 6, dans 
laquelle la region du coeur du substrat comprend 
une somme du tantale et du niobium s'elevant jus- 
qu'a environ 1 2 pour cent en poids, jusqu'a environ 
6 pour cent en poids de titane, entre environ 3 et 
environ 12 pour cent en poids de cobalt, le reste 
etant du tungstene et du carbone. 

8. Plaquette coupante selon la revendication 1 , dans 
laquelle !e premier metal est du titane et le deuxie- 
me metal est du tungstene, la region du coeur du 
substrat est en carbure de tungstene et le liant me- 
tallique est du cobalt, et la region de surface de flanc 
comprend du cobalt et un carbure en solution solide 
de tungstene et de titane. 

9. Plaquette coupante selon la revendication 1 , dans 
laquelle le premier metal est du titane et le deuxie- 
me metal est du tungstene, la region du coeur du 
substrat comprend un constituant majeur de carbo- 
nltrure de titane et un constituant mineur de carbu- 
res en solution solide de titane et d'un ou de plu- 
sieurs du tungstene, du tantale et du molybdene, et 
te liant metallique comprend du nickel et du cobalt. 

10. Plaquette coupante selon la revendication 1 , com- 
portant en outre un revetement uni au substrat, ce 
revetement comprenant une ou plusieurs couches 
d'un ou de plusieurs des constituants suivants : ni- 
trure de bore cubique, diamant, revetement du gen- 
re diamant, carbure de titane, nitrure de titane, car- 
bonltrure de titane, alumine et nitrure de titane-alu- 
minium. 

11. Plaquette coupante selon la revendication 1, dans 
laquelle le liant comprend un ou plusieurs consti- 
tuants choisis dans le groupe constitue du cobalt, 
des alliagesde cobalt, du nickel, des alliagesde nic- 
kel, du fer, des alliages de fer et des combinaisons 
de ceux-ci. 

12. Proced6 de production d'une plaquette coupante, 
comprenant les etapes de : 

frittage d'un melange de poudres pour former 
un substrat fritte ayant une face de coupe et 
une face de flanc, le substrat fritte contenant un 
liant metallique et un carbure de premier metal, 
le premier metal etant choisi dans le groupe 



10 



19 



EP0 950 123 B1 



20 



constitue des metaux de transition du groupe 
IVB, du groupe VB et du groupe VIB. 
depot d'une couche sur la face de flanc, cette 
couche contenant un ou plusieurs d'un carbure 
de deuxieme metal, d'un carbonitrure de 5 
deuxieme metal et d'un nitrure de deuxieme 
metal, le deuxieme metal etant different du pre- 
mier et choisi dans le groupe constitue des me- 
taux de transition du groupe IVB, du groupe VB 
et du groupe VIB, 10 
activation de la couche, au moins un consti- 
tuant du substrat diff usant vers la couche et au 
moins un constituant du compost d'enrichisse- 
ment diffusant vers le substrat a la surface de 
flanc afin de former une region de surface de '5 
flanc pres de la face de flanc, la region de sur- 
face de flanc ayant un carbure en solution so- 
lide du premier metal et du deuxieme metal, la 
teneur en carbure metallique en solution solide 
de la region de surface de flanc etant superieu- 20 
re etant superieure a la teneur en carbure me- 
tallique en solution solide de la region du coeur. 

13. ProcedS selon la revendication 12, comprenant en 
outre I'etape de revetement du substrat d'un reve- 25 
tement. 

14. ProcSde" selon la revendication 13, comprenant en 
outre, avant I'etape de revetement, I'etape de for- 
mation d'une region de surface de coupe dans le 30 
substrat fritte" pres de la face de coupe, la teneur en 
liant metallique de la region de surface de coupe 
etant superieure a la teneur en liant metallique de 

la region du coeur. 

35 

15. Procede selon la revendication 12, comprenant en 
outre, apres l'6tape defrittage, l'6tape d'enlevement 
de matiere de zones choisies de la face de flanc du 
substrat. 

40 

16. Procede selon la revendication 12, dans lequel 
I'etape d'activation comprend la frappe d'un fais- 
ceau a haute energie sur la face de flanc contenant 
la couche. 

45 

17. Procede selon la revendication 12, dans lequel 
I'etape d'activation comprend le f rittage du substrat. 

18. Procede selon la revendication 12, dans lequel, a 
Tissue de I'etape d'activation, la couche n'existe so 
plus en tant que couche discrete. 

19. Procede selon la revendication 12, comprenant en 
outre, apres I'etape de frittage et avant I'etape de 
depot, I'etape d'empilage les uns sur les autres de 55 
plusieurs substrats a I'etat fritte. 

20. Plaquette coupante revetue comprenant : 



une face de flanc, une face de coupe et une 
arete coupante a la jonction de ces deux faces, 
la plaquette coupante ayant un substrat com- 
prenant une region de coeur contenant un liant 
metallique comprenant un ou plusieurs du co- 
balt et d'un alliage de cobalt, et le substrat com- 
prenant en outre du carbure de tungstene, du 
carbure de tantale et du carbure de titane soit 
seuls, soit en solution solide, soit en melanges, 
le substrat comportant une region de surface 
de flanc pres de sa face de flanc et une region 
de surface de coupe pres de sa face de coupe, 
la region de surface de flanc contenant un 
constituant dur comprenant un carbure en so- 
lution solide de deux ou plus du tungstene, du 
titane et du tantale, la teneur en constituant dur 
de la region de surface de flanc etant superieu- 
re a la teneur en constituant dur de la region du 
coeur, 

la teneur en constituant dur de la region de sur- 
face de coupe etant inferieure a la teneur en 
constituant dur de la region de surface de flanc, 
la teneur en liant metallique de la region de sur- 
face de coupe 6tant superieure a la teneur en 
liant metallique de la region du coeur et la re- 
gion de surface de flanc, et 
un revetement etant uni a la surface du subs- 
trat. 
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FIG. 3 



